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A. BACKGROUND

Augmentin® (amoxicillin/clavulanate potassium) is an approved drug product and has been
marketed in the U.S.A. with different formulations for several years. It’s safety and efficacy

October 26, 1998 This application provides for the registration of Augmentin ES™ a 14-],
600/42.9 mg per 5mL suspension of Augmentin® (amoxicillin/clavulanate potassium)
administered at 90/6 4 mg/kg/day in divided doses qI2h for 10 days for the treatment of acute
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otitis media due to B-lactamase-producing strains of H. influenzae or M catarrhalis, and S
pneumoniae (including penicillin-resistant strains.)

(44%), H. influenzae was recovered in 197 (55%), and 50 (14%) of the cultures had mixed
growth. Pharmacodynamic arguments are reiterated and clinical efficacy data from study BRL-

* In vitro antimicrobial spectrum of activity and M[C frequency distribution of Augmentin® as
tt relates to the pathogens indicated in acute otitis media namely S preumoniae, H
influenzae, M catarrhalis, S. pyogenes, and methicillin-susceptible S. aureys. These data

" should help describe the association of the susceptibility profile of the clinical isolates and
that of the general population.

. Pharmacoki__netic and pharmacodynamic studies that describes serum concentration of

Augmentin® ES during the dosing interval as it relates to the susceptibility patterns of the
pathogen(s) under consideration.
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* In vivo animal study to determine the efficacy of Augmentin® ES in experimental respiratory
tract infections caused by S, preumoniae.

* Clinical efficacy data using Augmentin® ES in an open-label study that describe the
association of the susceptibility of the pathogen isolated during the clinical investigation to
clinical outcome of the patient. These data should help further describe the predictive value of
the proposed breakpoints.

1. In Vitro Antimicrobial Spectrum Of Activity

The in vitro susceptibility data in this section is generated from the Alexander Project 1997 —
1998 [11], the International Surveillance Study (ISS) [3]; the Clinical Microbiology Institute (CMI)
[4], and the Consultants in Anti-Infectives Surveillance and Testing (CAST) [5]. Data is presented

.on S. pneumoniae, H. influenzae, M. catarrhalis, S, pyogenes and methicillin-susceptible
aureus.

LL1 Invitro activity against S, pheumoniae

Table 1 demonstrates decrease in penicillin susceptibility in S, bneumoniae, with a rate as low as
53.6% reported in one study [3].

Table 2 is generated from the Alexander Project [1] and demonstrates the change in susceptibility
patterns of S. preumoniae globally and in the US. It is clearly demonstrated that the percentage of
S. pneumoniae isolates susceptible to penicillin decreased from 66.1% in 1997 to 54.1% for US
isolates in 1998. Globally the same trend can be seen, a decrease in S. preumonige penicillin
susceptibility from 75.7% in 1997 to 64.9% in 1998. A reduction was also seen in susceptibility
to the cephalosporins and macrolides, particularly in the US, For example, 82.3% of S
preumoniae were susceptible to ceftriaxone in 1997, compared with 69.7% in 1998; and 83.1% of
S. pneumoniae were susceptible to azithromycin in 1997, compared with 65.9% in 1998. The
same kind of trends can be seen for both cephalosporins and macrolides globally. '
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Table 1: Percent penicillin susceptible (MIC < 0.06 pg/mL) S, preumoniqe isolates in the US

Study Year No. of % Reference
- isolates Susceptible
Alexander Project 1997 124 66.1 [1]
MRL surveillance 1997 - 1998 4148 65.1 [2)
Alexander Project 1998 1456 54.1 (1]
ISS 1997 -1999 347 53.6 (3]
CMI 1999 576 64.8 [4]
CAST : 1999 552 64.1 5]

The data from the Alexander project (Table 2) seem to indicate that amoxicillin and
amoxicillin/clavulanic acid remain most active in vitro as compared to cephalosporins and
macrolides. In the US the percent susceptibility to amoxicillin and amoxicillin/clavulanic acid (at

a breakpoint of < 2 1g/mL) decreased to 88.6% and 89.0%, respectively, and remained at Jjust
over 94% susceptible for the global population.

Table 2: Susceptibility of S. pneumoniae Alexander Project 1997 - 1998

1997 1998
US Global US Global
Agent (N=124) =2036) (N=1456) (N=4012)
- MICgo % Sus. MIC90 % Sus. MICgo % Sus. MICgo % Sus.
Penicillin 4 66.1 2 75.7 4 54.1 2 64.9
Amoxicillin® 2 96.0 2 97.5 4 88.6 2 94.3
Amox./Clav.? 2 93.5 2 97.2 4 89.0 2 94 4
Amox./Clav.? 2 99.2 2 99.1 4 93.8 2 97.4
Cefaclor 64 66.1 64 78.1 128 42 8 128 58.5
Ceftriaxone l 82.3 1 85.0 1 69.7 1 77.8
Cefuroxime 8 77.4 4 82.7 8 62.8 8 74.1
| Azithromycin 4 83.1 32 78.0 64 65.9 64 71.8
Clarithromycin 4 83.1 32 78.1 32 659 64 71.9
Erythromycin 4 83.1 32 78.1 64 65.7 64 71.7

* Susceptible < 2 ne/mL tor amoxicillin, and < 2/] ug/mL for amoxicillin/clavulanic acid, tested as a 2:1 ratio; MICs
are expressed in terms of amoxicil]in component.

| . - C oy . . . R .
" Susceptible < 4/2 ug/ml for amoxicillin/clavulanic acid. tested as a 2:1 ratio; MICs are expressed in terms of
amoxicillin component,

In two other surveillance studies, CAST (3] and MRL [2], S. preumoniae isolates in the US were
96.0% susceptible to amoxicillin/clavulanic acid at breakpoint of < 2/] pg/mL (Table 3).
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Using the proposed breakpoint of < 4/2 1 g/mL for the 14:1 amoxicillin/clavulanate suspension,
93.8% of the US isolates, and 97.4% of the global isolates in the Alexander Project (Table 2), and
over 98% of US isolates in the CAST [5] and MRL [2] studies were susceptible (Table 3).

Data from other studies listed in Table 3 further support the activity demonstrated by -
amoxicillin/clavulanic acid against S pneumoniae. Table 3 lists the MICqq, percent susceptible at
the breakpoint of < 2/1 ug/mL (pending approval, NDA 50754-SLR-016, and NDA 50542), and
percent susceptible at the proposed breakpoint for the 14:1 formulation of < 4/2 ug/mL from a
_number of studies. The isolates were collected in the US and included penicillin-susceptible,
intermediate and resistant strains. The MICoos ranged fromi - the percent susceptible at

£2/1 pg/mL ranged from-"._ —~———— and the percent suscepﬁle“é? < 4/2 pg/mL ranged from

Table 3: Activity of amoxicillin/clavulanic acid against US isolates of S. preumoniae.

MIC,, Y%Susc. @ %Susc.@%
He/mL < po/mL’ <4 pg/ml.

Alexander Project 1997 (N=124) [1] 2 93.5 99.2
MRL surveillance 1997-1998 (N=4148) [2] 1 96.0 98.6
Alexander Project 1998 (N=1456) [1] 4 89.0 93.8
International surveillance study 1997-1999 2 94.2 96.3
(N=347) [3]

CMI 1999 (N=576) [4] 1 934 96.5
CAST 1999 (N=552) [5] 1 96.0 98.2

" Susceptible at < 2/] ug/mL for amoxicillin/clavulanic acid, tested as a 2:1 ratio.
b Susceptible at < 4/2 ug/mL for amoxicillin/clavulanic acid, tested as a 2:1 ratio

Table 4 demonstrates the activity of amoxicillin/clavulanic acid against penicillin-susceptible,
intermediate and resistant isolates of S. pneumoniae, Using the < 2/1 ug/mL breakpoint, the
percentage of penicillin-resistant isolates that were susceptible to amoxicillin/clavulanic acid

ranged from —— ————_Using the proposed breakpoint for the 14:1 formulation (<472

Hg/mL), the p—ercenfége of penicillin—res_istant isolates that were susceptible to
amoxicillin/clavulanic acid ranged from ~———————— o~
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Table 4:  Activity of amoxicillin/clavulanic acida against S. preumoniae isolated in the US categorized by penicillin susceptibility,
Penicillin-Susceptibfe Penicillin-Intermediate Peniciilin-Resistant I_
N Amx/Cla %Susc. @ | %Susc.@ | N Amx/Cla %Susc. @ | %Susc. @ N Amx/Cla | %Susc. @ | %oSusc. @ _
b a b a Ih
MICs, <2 tmar, <4 pg/mL MICs, <2 pg/mL <4 pg/mL . MICsq S2pgimb | <d pgiml )
Alexander 1997 82 0.03 100 100 i9 [ 160 100 23 4 65.2 95.7 g
Alexander 1998 | 787 0.03 100 100 217 [ 100 100 452 8 64.6 799 |
International 186 0.03 100 100 65 1 100 100 96 8 79.2 86.3 _
surveillance study |
[ CAST [354 | <025 100 100 87 1 100 100 H 4 80.2 928 |

* Susceptible at < 2/1 ug/mL for amoxicillin/clavulanic acid, tested as a 2:1 ratio
b Susceptible at < 4/2 pg/mL for amoxicillin/clavulanic acid, tested as a 2:1 ratio

APPEARS THIS WAY
. ON ORIGINAL
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1.1.2. Frequency distribution of S, phreumoniae

Frequency distribution histograms (Figures 1-4) showing the percentage and number of isolates
by MIC are generated from the Alexander Project 1997-1998 (1] and the International
Surveillance Study [3]. The amoxicillin/clavulanic acid MICs are expressed in terms of the
amoxicillin component, A vertical line in each histogram indicates the proposed susceptibility
breakpoint. From F igures 1-4 one is able to see that the MIC distributions are very similar in
both studies for the US and the global isolates,

Figure 1. F requency distribution of amoxicillin/clavulanic acid MICs for 8. pneumoniae from
the Alexander Project 1997-1998 - US (N=1,580)
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Figure 2. Frequency distribution of amoxicillin/clavulanic acid MICs for S preumoniae from the
Alexander Project 19971998 - all geographic regions (N=6,048)

100.0 -
0.0 -

a0.0

3008

Percentage of Isoiales
wh
(=]
o

0.004 0.008 0015 0.03 0.06 0.12 0.25 0.5 64
MIC (mcgimL)

Figure 3. Frequency distribution of amoxicillin/clavulanic acid MICs for S. pneumoniae from the
International Surveillance Study - US (N=347)
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Figure 4. Frequency distribution of amoxicillin/clavulanic acid MICs for S. preumoniae from the
International Surveillance Study - all geographic regions (N=2,672)
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1.2.1  In vitro activity against H. influenzae

exander Project [1] show a global incidence of B-lactamase positive H. influenzae of 20.3%
and an incidence in the US 0f 35.7%. These data are supported by the MR surveillance data in
the US from 1998, which reported 33% B-lactamase positive H. influenzae [2].

Amoxicillin/clavulanic acid continues to demonstrate jp vitro activity against £/ influenzae
(Table 5). At the currently approved breakpoint of < 4/2 ng/mL, 99.7% of US and global
isolates, were susceptible to amoxicillin/clavulanic acid in 1998 [1). Ceftriaxone and cefixime
remain more active in vitro than amoxicillin/clavulanic acid.
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Table 5: Susceptibility of A influenzae isolates from the Alexander Project 1997 - 1998
[ 1997 1998
US Global US Global
Agent (N=215) (N=2721) (N=1370) (N=4187
MICyy | 9% Sus. MICyy | % Sus. MICsq | % Sus. MICy | % Sus.
Ampicillin 8 74.4 8 85.0 > 16 63.1 >16 73.2
Amox./Clav.? 2 100 1 99.8 2 | 997 1 99.7
| Cefaclor 16 85.1 8 90.7 16 82.9 16 88.9
| Cefixime 0.06 100 0.06 99.9 0.06 99.9 0.06 99.8
Ceftriaxone 0.015 100 0.008 100 0.008 99 9 0.008 99.9
| Cefuroxime 4 94.4 2 96.7 2 98.1 2 98.2 |
Azithromycin 2 99.5. 1 99.9 2 97.0 2 98.7
Clarithromycin 16 89.8 8 95.1 8 73.0 16 66.9

' Using the currently approved breakpoint of < 4/2 pg/mL; MICs are expressed in terms of amoxicillin component

1.2.2  Frequency distribution of H. influenzae

Figure 5. Frequency distribution of amoxicillin/clavulanic acid MICs for H. influenzae from the

Alexander Project 1997-1998 - US (N=1,580)
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Figure 6. Frequency distribution of amoxicillin/clavulanic acid MICs for H. influenzae from the
Alexander Project 1997-1998 - all geographic regions (N=6,908)
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Figure 7. F requency distribution of amoxicillin/clavulanic acid MICs for H. influenzae from the
[nternational Surveillance Study - US (N=45) -
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Figure 8. Frequeney distribution of amoxicillin/clavulanic acid MICs for H._ influenzae from the
International Surveillance Study - all geographic regions (N=1,75 8)
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L3.1 Invitro activity against M. catarrhalis
Over 90% of M. catarrhalis 1solates both globally, and in the US, produce B-lactamase [5112],

Table 6 show the in vitro activity demonstrated by amoxicillin/clavulanjc acid against this

Table 6: MICq, of M catarrhalis isolates from the Alexander Project 1997 - 1998

T MICsy po/ml '
L 1997 Fi 1998
Agent Us Global US Global
(N=111) (N=685) (N=192) (N=633)

Penicillin 8 8 NT? NT?
Ampicillin 8 8 >16 16
Amoxicillin 8 8 32 16
Amox./Clayv. 0.25 0.25 0.25 0.25
Cefaclor 2 2 8 4
Cefixime 0.5 0.25 0.5 0.5
Ceftriaxone 1 1 o 1 1
Cefuroxime 2 2 4 2
Azithromycin 0.03 0.03 0.06 0.06
Clarithromzcin 0.125 0.125 0.5 .05 N
Erythromzcin 0.25 0.25 0.5 0.5

3 Not tested

b Mics are expressed in terms of amoxicillin component
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1.3.2 Frequency distribution of M. catarrhalis

Figure 9, Frequency distribution of amoxicillin/clavulanic acid MICs for M. catarrhalis from
the Alexander Project 1997-1998 - US (N=303)
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Figure 10. Frequency distribution of amoxicillin/clavulanic acid MICs for M. catarrhalis from
the Alexander Project 1997-1998 - ali geographic regions (N=1,31 8)
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Figure 11. F requency distribution of amoxicillin/clavulanic acid MICs for M. catarrhalis from
the International Surveillance Study - US (N=184)
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Figure 12. F requency distribution of amoxicillin/clavulanic acid MICs for M. catarrhalis from
the International Surveillance Study - al] geographic regions (N=820)
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1.4.1 'In vitro activity against S. qureus

Methicillin-resistant S qureus (MRSA) isolates are considered resistant to all B-lactam agents,
including amoxicillin/clavulanic acid. However, amoxicillin/clavulanic acid demonstrates in
vitro activity against methicillin-susceptible strains (MSSA), including B-lactamase producing
isolates. Data from the Internationa] Surveillance Study [3] show that 98.6% of US isolates
(N=69) and 95.8% of the global isolates (N=1 130) were susceptible to amoxicillin/clavulanic
acid at the currently approved breakpoint of < 4 ug/mL. For the global isolates the MIC ranged
from _—— ———— With the MICq = 2 pg/mL. For the US isolates the MIC ranged from
with the MICgg = [ pg/mL.

142  Frequency distribution of methicillin-susceptible S, aureus (MSSA)

Figure 13. Frequency distribution of amoxicillin/clavulanic acid MICs for MSSA from the
International Surveillance Study - US (N=l_96)
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Figure 14. Frequency distribution of amoxicillin/clavulanic acid MICs for MSSA from the
International Surveillance Study - all geographic regions (N=1,130)
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151 In vitro activity against S, pyogenes

S. pyogenes has also been implicated in acute otitis media and remains highly susceptiblé to
penicillin. Data from International Surveillance Study [3] demonstrate that 100% of S pyogenes
in the US (N=54) were susceptible to penicillin. The same data indicates that the MIC range and

MICy for S. pyogenes against amoxicillin/clavulanic acid i§ o
respectively.

1.5.2 Freqﬁency distribution of S, pyogenes

Frequency distribution histogram (Figures 15) showing the percentage and number of 1solates by
MIC are generated from the International Surveillance Study [3]. The amoxicillin/clavulanic
acid MICs are expressed in terms of the amoxicillin component.

APPEARS THIS WAY
* ON ORIGINAL
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Figure 15, Frequencgl distribution of amoxicillin/clavulanic acid MICs for S pyogenes from the
International Surveillance Study - US (N=54)
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2.  Pharmacokinetic and Pharmacodynamic Studies

2.1 Animal Studies

The efficacy of amoxicillin and amoxicillin/clavulanic acid was compared in a neutropenic
Murine thigh infection model caused by strains of S. pneumoniae of differing susceptibility [11].
There was correlation between therapeutic efficacy and the duration that serum levels of

amoxicillin exceeded the MIC and good efficacy was observed if levels exceeded the MIC for at
least 30% of the dosing interval.

A neutropenic mouse pneumoniae model was also used to assess the activity of amoxicillin
against six strains of S. pneumoniae with MICs ranging from - === Inthis

~ study, when T>MIC exceeded 40% the decrease in bacterial numbers was maximal (24 log,, cfu)

and efficacy correlated directly with T>MIC irrespective of the dosing interval, However, there

was no significant decrease in numbers at T>MIC of 25% or less of the dosing period.

2.2 ' Human Studies

In the previous submission of this NDA two studies were described in which pharmacokinetic
data were obtained in pediatric subjects. No additional pharmacokinetic data in pediatric subjects
have been obtained since that submission and so relevant aspects of those two studies are briefly
re-described. Of importance to note is that the mean T>MIC value described below for study
25000/382 is based upon extrapolated plasma concentrations duc to the fact that
pharmacokinetics of amoxicillin is linear.

Study 25000/382 [6] was designed to evaluate the steady state pharmacokinetic profiles of
amoxicillin and clavulanate in children aged one month to 12 years after receiving Augmentin




NDA 350755

Augmentin ES suspension 600/49.2 mg/5 mL, 14:1 ratio
SmithKline Beecham Pharmaceuticals

page 18 of 42
45/6.4 mg/kg/day (7:1 ratio) in divided doses q12h, or 40/10 mg/kg/day (4:1 ratio) in divided
doses q8h for a total of 10 days. In the study, five sub jects were administered Augmentin at
45/6.4 mg/kg/day in divided doses q12h. On the pharmacokinetic assessment day (no earlier

approximately 41% (4.9 h/ 12 h) of a dosing interval, for an amoxicillin MIC of 4 pg/mlL..
This is within the T>MIC range of 30% or more that was reported for observed killing of
penicillin-intermediate and penicillin-resistant S, preumonige [8].

90/6.4 mg/kg/day of amoxicillin/clavulanate in divided doses q12h, derived from the
mean plasma concentration profile of amoxicillin obtained in 5 children receiving
45/6.4 mg/kg/day of amoxicillin/clavulanate in divided doses q12h

i~o—45 mg}kg/day

|—=—90 ma/kg/day

Mean plasma concentration {ugfmL)

Time (h)

Mean plasma concentrations of amoxicillin shown for 90 mg/kg/day have been derived by doubling those obtained
with a dose of 45 mg/kg/day, calculations were based on individual data.
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In the other pediatric study, 25000/446 [9], 19 subjects 3 months to 12 years of age, diagnosed
with acute otitis media, were administered Augmentin 90/6.4 mg/kg/day in divided doses ql2h
for 10 days. Included during that study, was the collection of a single blood specimen (for
plasma) from each child for determination of amoxicillin concentration at one, two or three hours
after dosing (approximately N= 6 at each time point). The sponsor states that in the view of the
investigator, it was felt not practical to keep the children in the clinic for more than 3 hours post
dosing, and so the plasma concentration versus time profiles did not extend beyond 3 hours.
Plasma concentrations of amoxicillin appeared to peak at 2 hours. From these data, it is possible
to predict the rest of the profile by assuming an amoxicillin elimination half-life of 1.2 h (the
mean value obtained in study 25000/382). This is illustrated with mean data in F igure 17. Using
this approach, the T>MIC for an amoxicillin MIC of 4 pg/mkL is approximately 38% (4.7
h/12 h), and this estimate has been published [10]. '

Figure 17. Mean plasma concentration vs. time profile of amoxicillin in 19 children receiving
90/6.4 mg/kg/day of amoxicillin/clavulanate in divided doses ql2h

Plasma concentration {ug/mL})

0 T 2 3 4 5 6 7 8 9 10 1 12
Time (h) '

* = Actual data; later points are derived assuming a T1/2 of | 2 h

It is interesting, that with these two different approaches. in two different groups of children. the
estimated T>MIC values from derived data are very similar to each other.
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3. InVivo Efficacy Studies

3.1 Animal Studies

Efficacy of the proposed 14:1 dose of amoxicillin/clavulanic acid (90 /6.4 mg/kg/day, in two
divided doses q 12h) against experimental respiratory tract infections caused by S. preumoniae
exhibiting decreased susceptibility to amoxicillin was investigated [13]. -Amoxicillin/clavulanic
acid was administered to simulate concentrations obtained in pediatric patients following
“administration of either 22.5/3.2 mg/kg amoxicillin/clavulanic acid bid or 45/3.2 mg/kg

ug/mL; p>0.05).

Table 7. Activity of amoxicillin/clavulanic acid (14:1 dose) against penicillin-resistant S
____pneumoniae in the rat RTI model

logj( cfu/lungs
Strain Amoxicillin Non-treated Amox./Clav. Amox./Clav.

' MIC control (22.5/3.2 mg/kg) (45/3.2 mg/kg)
(1g/mL) (NTC) " (bid) (bid)
N1387 2 6.97+0.30 4.37+0.93* 2.62+0.85%*

14319 4 6.80+0.62 - 6.26+0.47 4.28+0.82%*
410101 4 7.1120.45 6.1410.6* 3.91+0.81**
RS1 8 6.03%0.61 6.11%0.73 5.94+0.72

*Significantly different from NTC (p<0.01)
. **Signiﬁcantly different from NTC and amoxicillin (22.5 mg/kg; p<0.01)

3.2 Human Studies

The efficacy of Augmentin ES (amoxicillin/clavulanate 14- 1) in the treatment of resistant
pathogens in AOM centers on a pediatric (ages 3 to 48 months) study 25000/536, titled: "An
open-label study to demonstrate bacteriologic efficacy of Augmentin ES in the treatment of
AOM due to S. pneumonige " The purpose of this study was to identify children with isolates of
S. pneumoniae with amoxicillin + clavulanic acid MIC of 4.0 pg/mL and isolates of S
brepmoniae with penicillin MICs of > 2.0 ug/mL, and 1o demonstrate bacteriological and

clinical efficacy of treatment with amoxicillin/clavulanate at doses of 90/6.4 mg/kg/day in
divided doses (q12h) for 10 days.

Tympanocentesis was performed at baseline and repeated at the on-therapy visit (day 4-6) in
patients from whom § preumoniue had been isolated, and also in all clinical failures. regardless
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of the initial pathogen isolated. Additionally, a few investigators repeated tympanocentesis in aj]
enrollees (who grew a pathogen on initjal tympanocentesis) at the on-therapy visit, day 4-6.
Patients were monitored clinically with an on-therapy visit (day 4-6), returned for an end-of-
treatment visit (day 12-15), and a test-of-cyre visit (day 25-28). An interim visit was mandated
within 24 hours for al] Patients who contacted the study site to report lack of clinical
improvement or clinjical worsening.

day 4 to 6. Hence, a subset of the bacteriological efficacy results in "other pathogens" is an
actual, not presumed, response. The remaining "other pathogens" group had bacteriologic
efficacy assessed as a presumed eradication (success) or Presumed non-eradication (failure)
based on clinical evaluation at EOT and TOC.

Figure 18. Study Design

Visit 1 Visit 2 Visit 3 ’ Visit 4
Preliminary On-therapy End of Treatment Test of Cure
(day 1) (days 4 to 6) (days 12 10 15) (days 25 10 28)

Interim Visit (optional)
Patient’s condition js not

improving or is worsening

In the Per Protocol (PP) population. a patient's bacteriological response was defined as "success”
if the bacteriological outcome was "bacteriological eradication" or "bacteriological
superinfection”; "failure” was defined as a bacteriological outcome of "bacteriological




NDA 50755

Augmentin ES suspension 600/49.2 mg/5 mL, 14:1 ratio

page 22 of 42
SmithKline Beecham Pharmaceuticals

persistence". Additionally, for the ITT population, all outcomes of “unable to determine” were
defined as "failure" when assigning response.

A total of 521 patients were randomized and received at least one dose of open label Augmentin
ES. Of the 521 patients, 359 (68.9%) had a bacterial pathogen identified on initial
tympanocentesis. Of 157 S pneumoniae isolated at initia] tympanocentesis, 41 (26.1%) were
resistant to penicillin, with MIC of > 2.0 ug/mL, while a total of 9 isolates had an
amoxicillin/clavulanic acid MIC of 2 4.0 pg/mL (Table 8).

Table 8. Baseline Bacteriology — ITT Population

Augmentin ES

/N (%)
No growth or missing sample : 162/521 (31.1)
Baseline Pathogens
S. pneumoniae alone or with other pathogens 157/521 30.1)
S. preumoniae alone or with other pathogens 41/521 (7.9)

(Penicillin MICs > 2.0 pg/mL)

S. pneumoniae alone or with other pathogens 109/521 (20.9)
(Penicillin MICs < 2.0 pg/mL)

S. pneumoniae alone or with other pathogens ' 3/521 (0.6) ..
(Amox/Clav MICs = 4.0 ug/mL)

S. prneumoniae alone or with other pathogens 6/521 (1.2)
(Amox/Clav MICs > 4.0 pg/mL)

S. prneumoniae alone or with other pathogens 146/521 (28.0)

(Amox/Clav MICs < 4.0 pg/mL)

Other/Multiple pathogens 246/521 (47.2)
—~tier/viultip
H. influenzae 197/521 (37.8)

M catarrhalis 29/521 (5.6)
S. pyogenes ' 16/521 (3.1)
S. aureus 12/521 (2.3)

The S. pneimoniae bacteriological outcomes (Table 9 and 9a) and bacteriological response

(Table 10 and 1 1) listed by MIC to amoxicillin/clavulanic acid and penicillin respectively,
tollow:
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Table 9. Bacteriological Outcome of 8. pneumoniae at the On-Therapy Visit (ITT
Bacteriological S. pneumoniae Alone/With Other Pathogens Population)

Augmentin ES
ITT Bacteriological Population

Bacteriological Qutcome n/N (%)
S. preumoniae alone/with other pathogens,
_penicillin MICs > 2.0 pug/mL
Eradication 38/41 (92.7)
Superinfection 0
Persistence 2/41 4.9
Unable to Determine 1/41 2.4)
S. pneumoniae alone/with other pathogens,
_penicillin MICs < 2.0 pg/mL
Eradication 102/109 (93.6)
Superinfection 1/109 (0.9)
Persistence 0 )
Unable to Determine 6/109 _ (5%
S. pneumoniae alone/with other pathogens,
amox/clav MICs = 4.0 ug/mL
Eradication 33 (100.0)
Superinfection 0
Persistence 0
Unable to Determine 0
S. pneumoniae alone with/other pathogens,
amox/clav MICs < 4.0 ug/mL
Eradication 137/146 (93.8)
Superinfection 1/146 0.7)
Persistence 1/146 0.7)
Unable to Determine 7/146 (4.8)
S. pneumoniae alone/with other pathogens,
amox/clav MICs >4 0 pg/mL
Eradication 5/6 ' (83.3)
Superinfection 0
Persistence 1/6 (16.7)
Unable to Determine 0
_S. pneumoniae Alone/With Other Pathogens
Eradication 147/157 (93.6)
Superinfection 1/157 . (0.64)
Persistence 2/157 (1.3)
Unable to Determine 7/157 (4.5)

Note: 7 patients have missing penicillin and/or amox/clay
MIC and are not part of the pen > 2 or <2 popul

MICs. They are counted as missing when displayed by
ations nor the amox/clav < 4, =4, > 4 populations.
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Table 9a. Bacteriological Outcome of S preumoniae at the On-Therapy Visit (PP
Bacteriological S preumoniae Alone/With Other Pathogens Population)

Augmentin ES
PP Bacteriological Population

Bacteriological Qutcome n/N (%)
S. pneumoniae alone/with other pathogens,
_penicillin MICs > 2.0 meg/mL
Eradication 31/33 (93.9)
Superinfection 0
Persistence 2/33 6.1)
S. pneumoniae alone/with other pathogens,
_penicillin MICs < 2.0 meg/mL
Eradication 83/84 (98.8)
Superinfection 1/84 (1.2)
Persistence 0
S. pneumoniae alone/with other pathogens,
amox/clav MICs = 4.0 mcg/mL
Eradication 373 (100.0)
Superinfection
Persistence 0
§. pneumoniae alone with/other pathogens,
amox/clav MICs < 4.0 mcg/mL
Eradication 112/114 (98.2)
Superinfection 1/114 (0.9)
Persistence 1/114 0.9
S. pneumoniae alone/with other pathogens,
amox/clav MICs >4.0 meg/mL
Eradication 3/4 (75.0)
Superinfection 0
Persistence 1/4 (25.0)
_S. pneumoniae Alone/With Other Pathogens
Eradication 120/123 (97.6)
Superinfection 1/123 (0.8)
Persistence 2/123 (1.6)

. 6 of who are in the bacteriological PP population. 2 patients are
missing amox/clay MICs, both of whom are in the bacteriological PP population. They are counted as missing
when displayed by MIC and are thus not included in tabulations by MIC.

APPEARS THIS WAY
ON ORIGINAL
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Table 10. Bacteriological Response by Baseline ' pneumoniae Susceptibility to

Amoxicillin/Clavulanic Acid (PP and ITT Bacteriology §. pneumoniae Alone or With
Other Pathogens Population) - On-Therapy

Augmentin ES

PP Bacteriological Population

Success Failure
Bacteriological Response n/N (% n/N %

§. pneumoniae alone or with other pathogens

Amoxicillin/clavulanic acid MIC (ug/mL) _
0.016* 272 (100.0)

0
0.03 ** 62/62 (100.0) 0
0.06 8/8 (100.0) 0
0.12 4/4 (100.0) 0
0.25 10/10 (100.0) 0
0.5 212 (100.0) 0
1 3 (100.0) 0
2 2223 (95.7) 1723 (4.3)
4

313 (100.0) 0

. 3/4 (75.0) 1/4 (25.0)
ITT Bacteriological Population
Success Failure
Bacteriological Response n/N (%) n/N (%)
S. pneumoniae alone or with other pathogens

Amoxicillin/clavulanic acid MIC (ug/mL)

oo

0.016* 2/2 (100.0) 0 -
0.03%+ 76/80 (95.0) 4/80 (5.0)
0.06 11/12 (91.7) 12 (8.3)
0.12 5/5 (100.0) 0

0.25 12/13 (92.3) 113 (7.7)
0.5 212 (100.0) 0

1 3/3 (100.0) 0

2 27/29 (93.1) 2/29 (6.9)
4 3/3 (100.0) 0

8 5/6 (83.3) 1/6 (16.7)

*Includes MICs reported as 0.016 and 0.023
**Includes MICs reported as 0.03 and 0.032

Note: 7 patients have missing penicillin and/or amox/clay MICs. They are counted as missing when displayed by
MIC and are not part of the pen > 2 or<?2 populations nor the amox/clay < 4, =4, > 4 populations.

APPEARS THIS WAY
ON ORIGINAL
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\Augmmw
PP Bacteriological Population
Success Failure
Bacteriological Res onse n/N %o n/N Yo
S. pneumoniae alone or with other pathogens
Penicillin MIC, Hg/mL
Susceptible <0.06 62/62 (100.0) 0
Intermediate >0.]2 to<1.0 22/22 (100.0) 0
Resistant =20 31/33 (93.9) 2/33 6.1)
, ITT Bacteriological Population
’ Success Failure
Bacteriological Response n/N (%) n/N (%)
S. pneumoniae alone or with other pathogens
Penicillin MIC, pg/mL
Susceptible < 0.06 76/81 (93.8) 5/81 (6.2)
Intermediate >0.12 to<1.0 27/28 (96.4) 1728 (3.6)

Resistant 220 38/41 (92.7)

3/41

efficacy against § pneumoniae with MICs > 2 pg/mL (i.e, penicillin-resistant § preumoniae,
PRSP). The eradication rate of PRSP with MICs > 2.0 ug/mL, (93.9% PP, 92.7% ITT) was
comparable to that of the S pneumoniae with MICs < 2 () Hg/mL (98.8% PP, 93 .69 ITT) (Table
9 and 9a). The eradication rates of § prneumoniae with amoxicillin/clavulanic acid MICs > 4.0
ng/mL were somewhat lower than for PRSP eradication rates, 6/7 (85.7%) in the PP and 8/9
(88.9%) in the ITT populations, respectively (Table 9 and 9a).

4 ug/mL were essentially uniform (95.7%.- 100%) in the PP population (Table 10). However,
the bacteriological fesponse rate dropped to 75% when the MIC was at § pug/mkL in the PP

The secondary efficacy parameters evaluated in the clinical trig] (protocol 25000/536) were:

* bacteriologic response of other pathogens to study medication at the on-therapy visit (day 4-
0) (for those with fepeal lympanocentesis). and presumed bacteriological responsc of other
pathogens to study medication at the end-of-treatment visit (day 12-15), and



NDA 50755

Augmentin ES susT)ension 600/49.2 mg/5 mL, 14:1 ratio page 27 of 42
SmithKline Beecham Pharmaceuticals

e clinical response (clinical cure or clinical failure) at the end-of-treatment visit (day 12-15). It
was from the clinical response at the end-of-treatment visit that the presumed bacteriology

response was obtained in those patients who did not have a repeat tympanocentesis and
culture,

For bacteriological response of other/multiple (other than or in combination with S. preumoniae)
pathogens to study medication, the bacteriological Tesponse was characterized by the following
bacteriological outcomes:

Bacteriological Eradication: Eradication of baseline pathogen(s) or no fluid present.

(repeat tympanocentesis, performed at on-therapy visit or at time of failure)

* Presumed Eradication: Presumed eradication of pathogen due to clinical success at end of
therapy. (no repeat tympanocentesis)

* Bacteriological Persistence: Non-elimination of baseline pathogen(s) (repeat
tympanocentesis)

* Presumed Persistence: Presumed persistence of pathogen(s) due to clinical failure at end of
therapy. (no repeat tympanocentesis)

* Bacteriological Superinfection: Elimination of baseline pathogen(s) with the emergence of
a new pathogen(s) with signs and symptoms of infection (repeat tympanocentesis)

® Unable to Determine: Bacteriological evaluation cannot be made (e.g., sample lost, etc.)

For the clinical efficacy evaluation, a patient's clinical response at the end of therapy was defined
as "success" if the clinical outcome was “clinical cure" or “improvement"; or "failure" if the
clinical outcome was "clinjcal failure" (or "unable to determine" for the ITT analysis).

APPTARS THIS WAY
ON GRIGINAL
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Table 12. Bacteriological Response by Baseline Pathogen (PP Bacteriological Other/Multiple
Pathogens Population)

Augmentin ES
Bacteriological Response

Success Failure
Baseline Pathogens
Known Response* n/N (%) n/N Y
H. influenzae 76/81 (93.8) 5/81 (6.2)
S. preumoniae . 36/37 97.3) 1/37 @7
M. catarrhalis 12/12 (100.0) 0
S aureus 1/2 (50.0) 172 (50.0)
Baseline Pathogens
Presumed Response** Success Failure
n/N (%) /N Yo
H. influenzae 55/65 (84.6) 10/65 (15.4)
M. catarrhalis 8/9 (83.9) 1/9 (1L.1)
S. aureus 7/8 (87.5) 1/8 (12.5)
_S. pyogenes - 11/12 91.7) 1/12 - (8.3)

Table 13. Bacteriological Response at the Day 4-6 Visit by Baseline Pathogen Susceptibility to
Amoxicillin/Clavulanic Acid: Patients with an On-Therapy Second
Tympanocentesis (ITT Bacteriological Population)

Bacteriological Response

MICs (pg/mL) Success Failure Total
Pathogen Amox/Clav n % n %
H_ influenzae 0.25 6 (100.0) 0 6
0.5 57 (96.6) 2 34 59
l 19 (82.6) 4 (17.4) 23
2 3 (75.0) l (25.0) 4
4 1 (100.0) 0 1
Moraxella catarrhalis Missing l (100.0) 0 |
0.06 l (100.0) 0 !
0.12 6 (100.0) 0 6
0.25 4 (100.0) 0 4
0.3 ! (100.0) 0 1
S tuureus 0.3 0 | (100.0) |

2 I {100.0) I
__________________—————______________________

The results in Tables 12 and 13 demonstrate that the rates of bacteriological success for
Augmentin ES for the other pathogens thal are involved in AOM are reasonably acceptable.
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In order to demonstrate correlation of bacteriological eradication with clinical response at the
Test of Cure visit for S, preumoniqe, by baseline susceptibility to penicillin and
.amoxicillin/clavulanic acid, Tables 14-16 are presented below.

Table 14. Clinical Response and Outcome at Test of Cure for S. pneumoniae and by Penicillin
MICs (PP Clinical Population)

Augmentin ES

Clinical Response at S. pneumoniae S. preumoniae with S. pneumoniae
Test of Cure (alone/with other penicillin with penicillin
pathogens) MICs 2 2 ug/mL MICs < 2pg/mL
n/N % N Yo n/N Y
Success, n (%) 99/131 (75.6) 18/30 (60.0) 76/94 (80.9)
M) . 3UBL L (Q44) 1200 (d00) 1 894 (19.1)
Clinical Outcome at S. preumoniae S. pneumoniae with S. pneumoniae
Test of Cure alone/with other penicillin with penicillin
e T pathogens | MICs 22 pg/mL _ MICs <2ug/ml,
Clinical Cure, n (%) 99/131 (75.6) 18/30 (60.0) 76/94 (80.9)
Recurrence, n (%) 20/131 (15.3) 9/30 (30.0) 10/94 (10.6)
Failure, n (%) 12/131 (9.2) 3/30 (10.0) 8/94 (8.5)

Note: According to the sponsor 5 patients in this population were missing penicillin MICs. But numbers on this
table indicate that 6 are missing.

Table 15. Clinical Response by Baseline S, pneumoniae Susceptibility to
Amoxicillin/Clavulanic Acid (PP Clinical Population at Test of Cure)

Augmentin ES
PP Clinical Response TOC

Success Failure
n/N (%) n/N (%)
S. pneumoniae alone or with other pathogens :
Amoxicillin + clavulanic acid MIC (ug/mL)
0.016 /1 (100.0) 0/1
0.03* 58/73 (79.5) 15/73 (20.5)
0.06 7/9 (77.8) 2/9 (22.2)
0.12 4/5 (80.0) 1/5 (20.0)
0.25 719 (77.8) 2/9 (22.2)
0.5 272 (100.0) 072 _
1 1/2 (50.0) 1/2 (50.0)
2 14/23 (60.9) 9/23 (39.1)
4 273 (66.7) /3 (33.3)
’ 8 1/2 (50.0) 1/2 (50.0)

Note: 2 patients in this population were missing amox-+clav MICs.
*Includes MICs reported as 0.03 and 0.032
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MICs (PP Clinical Population at Test of Cure)

Augmentin ES

Clinical Response at S. preumoniae hY preumoniae with S. pneumoniae
Test of Cure (alone/with other amox * clav with amox # clay
_ pathogens) MICs 24 pg/ml.  MICs < 4 ug/mL
~_n/N % n/N % n/N Yo
Success, n (%) 99131 ~ (75.6) 3/5 (60.0)  94/124 (75.8)
-.E?.il_l!l:‘?ap.g%’),-__.-_____-.___-__n_..__-__.-_--._-?’_2./.l.3.1 ...... (244) . 25 (40.0) 30124 (242)
Clinical Outcome at S. pneumoniae §. pneumoniae with ~ § preumoniae
Test of Cure . alone/with other amox + clav with amox + clay
T T pathogens | MICS24 pg/mb  MICs <4 ygmL
Clinical Cure, n (%) 99/131 (75.6) 2/5 (40.0)  95/124 (76.6)
Recurrence, n (%) 20/131 (15.3) 1/5 . 19/124  (15.3)
Failure, n . 2/ 10/124 8.1

These data indicate that for § preumoniqe the clinical response at the TOC parallels
bacteriological response. Clinical failures due to clinical recurrences seem to be associated with
penicillin MICs of > 2 ug/mL (Table 14). The number of isolates for S. preumoniae with Amox

clinical failure is associated with MICs of > 4 Hg/mL (failure rate is at 40 %) (Table 16). Even at
MIC of 2 pg/mL one can see a failure rate 0 39.1% which is still too high (Table 15).

APPEARS THIS WAY
ON ORIGINAL
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Table 17. Clinical Response/Outcome at Test of Cure Visit by Baseline Pathogen (PP Clinical

Population)
Augmentin ES
Clinical Response
Success Failure
Pathogen n/N (%) n/N %o
S. pneumoniae 99/131 (75.6) 32/131 (24.9)
H. influenzae 106/154 (68.8) 48/154 ) (31.2)
M. catarrhalis 14/25 (56.0) 11725 (44.0)
S, aureus 8/11 (72.7) 3 (27.3)
S. pyogenes 12/14 (85.7) 2/14 (14.3)
Clinical Outcome
Clinical Cure Recurrence Clinical Failure
Pathogen /N (%) n/N (%) n/N (%
S. pneumoniae 99/131 (75.6) 20/131 (15.3) 12/131 9.2)
H. influenzae 106/154 (68.8) 31/154 (20.1) 17/154 (11.0)
M. catarrhalis 14/25 (56.0) 7/25 (28.0) 4/25 (16.0)
S. aureus 8/11 (72.7) 2/11 (18.2) 1/11 9.1)
S. pyogenes’ 12/14 (85.7) 1/14 (7.1) 1/14 (7.1)

Table 18. Clinical Response by Baseline Péthogen Susceptibility to Amoxicillin/Clavulanic

Acid (PP Clinical Population at Test of Cure)

Augmentin ES
Clinical Response
Success Failure

Amoxicillin /clavulanic acid MIC (ug/mL) n/N (%) n/N (%)

H. Influenzae

0.25 6/9 (66.7) 3/9 (33.3)
0.5 63/90 (70.0) 27/90 (30.0)
I 2739 (69.2) 12/39 (30.8)
2 8/10 (80.0) 2/10 (20.0)
4 73 - (333) 2/3 (66.7)
M. catarrhalis
0.12 6/9 (66.7) 3/9 (33.3)
0.25 4/7 (57.1) 377 (42.9)
0.5 C2/6 (33.3) 4/6 (66.7)
8. aureus
. 0.5 2/2 (100.0) 0
‘ l 4/6 (66.7) 2/6 (33.3)
/ 2 11 (100.0)
8. progeney
0.15 9/11 (81.8) 2/11 (18.2)

0.03 : 1/1 (100.0) 0
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These data indicate that for 4 influenzae the 8 clinical fecurrences are all associated with
1solates at MICs = 0.5 pg/mL. This probably indicates that the currently approved susceptible

breakpoint of 4 Hg/mL is too high for A influenzae. The numbers for the remaining pathogens
are too low for reasonable evaluation and comment. '

Finally, bacteriologic and clinical response rates for S. pneumoniage are combined and compared
to evaluate whether Augmentin ES is adequately efficacious in treatment of AOM caused by

Table 19, Bacteriological Response On-Therapy vs. Clinical Response at End of Therapy for
S. pneumoniae (PP Bacteriological S pneumoniae Alone or With Other Pathogens
Population)

\C,Mespm

Success Failure
Bacteriological Response % i
S. pneumoniae alone/with other pathogens,
penicillin MICs = 2.0 mecg/mL
Success 24/29 (82.8) 4/29 (13.8)
Failure 1729 3.4 0
3. preumoniae alone/with other pathogens,
penicillin MICs < 2.0 mcg/mL
Success 78/84 (92.9) 6/84 7.1)
Failure 0 0
S. pneumoniae alone/with other pathogens,
amox/clav MICs = 4.0 meg/mL
Success 373 (100.0) 0
Failure 0 0
S. preumoniae alone with/other pathogens,
amox/clav MICs < 4.0 mcg/mlL
Success ' 101/112 (90.2) 10/112 (8.9)
Failure 112 (0.9) 0
S. pneumoniae alone/with other pathogens,
amox/clav MICs >4.0 meg/mL
Success : 2/2 (100.0) 0

Failure 0 0
__._____________________—“—-—-—%‘___%_\____—

APPEARS THIS WAY
ON ORIGINAL




NDA 50755

Augmentin ES suspension 600/49 2 mg/5 mL, 14:] ratio page 33 of 42
SmithKline Beecham Pharmaceuticals

Table 20. Bacteriological Response On-Therapy vs. Clinical Response at Test of Cure for
S. pneumoniae (PP Bacteriological S. preumoniae Alone or With Other Pathogens Population)

Clinical Response

Success Failure
Bacteriological Response n (%) n (%)
S. pneumoniae alone/with other pathogens, penicillin
MICs 2 2.0 ug/mL
Success 16/27 (59.3) 10/27 (37.0)
Failure 1/27 3.7 0
S. pneumoniae alone/with other pathogens, penicillin
MICs < 2.0 ug/mL
Success 67/82 81.7) 15/82 " (18.3)
Failure 0 0
S prneumoniae alone/with other pathogens, amox/clay
MICs =4.0 ug/mL
Success 2/3 (66.7) 173 (33.3)
Failure 0 0
S. preumoniae alone with/other pathogens, amox/clav
MICs < 4.0 ug/mL :
Success : 83/109 (76.1) 25/109 (22.9)
Failure 1/109 (0.9) 0
S. pneumoniae alone/with other pathogens, amox/clay
MICs >4.0 pg/mL
Success 1/1 (100.0) 0
Failure 0 0

The data presented in Tables 19 and 20 indicate that the efficacy rates for treatment of AGM due
to PRSP as determined by clinical and bacteriological success, decrease from an acceptable rate
of 82.8% at the EOT to an unacceptable rate of 59.3% at the TOC visit. The corresponding rates
for PSSP however, are acceptable at EOT (92.9%) and TOC (81.7%).

only four patients/isolates at the TOC, Never the less the same trend as for PRSP is observed

since the clinical and microbiological success rates decrease from 100% at the EOT to 75% at
the TOC.

For PRSP the rate of clinical failures at the TOC (37.0%, Table 20), despite the bacteriological
success is disturbing. Even if the data for 1solates with amoxicillin/clavulanate MICs of >4.0
Hg/mL is limited; the same trend can be observed (25%. Table 20) for these isolates as well. The
reason for negative culture results could stem from sample mishandling and S. preunionive
autglysis or the presence of amoxicillin/clavulanate in the MEF at the on-therapy period when

4. Breakpoint Determination

The only in vitro susceptibility interpretive break point that will be discussed is the one for
amoxicillin clavulanate for S preumoniae.
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Unfortunately the in vitro data presented through out this submission did not present the MICs,
nor did it present the MIC range for S. pneumoniae isolates against amoxicillin clavulanate.

‘Instead, the sponsor had concentrated on presenting percent susceptible isolates based on two
unapproved susceptible break points of 2.0 and 4.0 pug/mL. '

The MICy, values against amoxicillin clavulanate for the US isolates has increased from 2 in
1997 to 4 ug/mL in 1998 and had remained the same, at 2 ug/mL for the global isolates (Table 2,
Alexander project). The MICsy, values from the International Surveillance Study (ISS); the
Clinical Microbiology Institute (CMI), and the Consultants in Anti-Infectives Surveillance and
Testing (CAST) studies were reported at 1-2 ug/mL for the US isolates between years 1997 and

a susceptible breakpoint of 2 Hg/mL for amoxicillin clavulanate then 64.6% to 80.2% (Table 4,
Alexander project 1997 & 1998, ISS, and CAST data) of the PRSP isolated would be incorrectly
categorized as amoxicillin clavulanate susceptible. Finally, If one gives a susceptible breakpoint
of 4 ug/mL for amoxicillin clavulanate then 79.9 % to 95.7% (Table 4, Alexander project 1998, .

The frequency distribution histograms for the US and global clinical isolates recovered from

clinical study 536 (Figures 19 and 20) are very similar to the frequency distribution histograms

. APPEARS THIS WAY
, ON ORIGINAL
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Figure 19. Frequency distribution of amox./clav. MICs for S preumoniae from Study 536-
US (N=75)
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Figure20, F requency distribution of amoxicillin/clavulanic acid MICs for S. pneumoniae
from Study 536 - all geographic regions (N=155)
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The pharmacodynamic studies in the feutropenic Murine thigh model indicated that there was a
correlation between therapeutic efficacy and the duratjon that the serum levels of amoxicillin
exceeded the MIC. Good efficacy was observed if levels cxceeded the MIC for at least 30% of
the dosing interval. Similar results were obtained when the neutropenic Murine pneumonia
model was used. In this study, when T > MIC exceeded 40% the decrease in bacterial counts

Was maximal and efficacy correlated directly with T > MIC irrespective of the dosing interval.
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pg/mL 38- 41% of the dosing interval. However Dr. F. Pelsor who is the Biopharmacology
reviewer of this application indicated that even if the extrapolation by the sponsor is a
conservative one, currently the Office of Clinical Pharmacology and Biopharmaceuticals does
not accept extrapolated data and would like to see real data from patients who received the

Th
T>MIC for an amoxicillin MIC of 2 meg/mL and a dosing interval of 12 hours. For study
25000/382, the derived mean T>MIC is approx. 50% (approx. 6.0 hours). The individual

values are:
Subj. No. I>MIC (h) (%)
117 6.9 57.5
120 4.9 40.8
218 6.6 35.0
219 3.9 . 492
407 5.8 483

For study 25000/446. the derived value is approximately 51% (approx. 6. ] hours).

With this information this reviewer believes that the PK/PD data would probably support an MIC
break point of 2 ug/mL and not an MIC break point of 4 pg/mL..

sponsor’s analysis) at TOC visit with PRSP isolates that had amox./clav. MICs of >4 ng/mL,
one of which was clinical failure (sponsors clinical failure rate = 25%). It is important to
indicate that the reanalysis of the sponsor’s data by Dr. M. Makhene, the medical reviewer, and
Dr. E. Brittain, the statistician, resulted in a total of 8 patients whose isolates had amox._/clav.

isolates having amox_/clav. MICs of 8 pug/mL failed clinically at the TOC and one out of the four
patients with isolates having MICs of 4 ng/mL also failed clinically at the TOC. This resulted in
a clinical success rate of 3/8,37.5% for all patients with isolates that had amox./clav. MICs of >

for patients with § preumoniae isolates with amox_/clav. MICs of <2 pg/mlL (te. < 1.0 ug/mlL)
was 80/101, 79.2% which is traditionally an almost acceptable efficacy rate. With this
information this reviewer believes that the clinical tria] data would probably support a
susceptible MIC break point of 1.0 ug/ml..
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follows:

MICROBIOLOGY:

e — e ——=——— Augmentin protects amoxicillin from
degradation by B-lactamase enzymes and effectively extends the antibiotic spectrum of
amoxicillin to include many bacteria normally resistant to amoxicillin and other B-lactam

antibiotics. Thus, Augmentin possesses the distinctive properties of a broad-spectrum antibiotic

Amoxicillin/clavulanic acid has been shown to be active against most strains of the following

microorganisms, both in vitro and in clinical infections as described in the INDICATIONS AND
USAGE section.

Aerobic Gram-positive microorganisms

Streptococcus pneumoniae (including penicillin resistant 1solates)

Aerobic Gram-negative microorganisms

Hacemophiluy influenzae (including B-lactamase producing strains)
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Moraxella catarrhalis (including B -lactamase producing strains)

The following in vitro data are available, but their clinical significance is unknown.

Aerobic Gram-positive microorganisms
Staphylococcus aureus (including B-lactamase producing strains)
Streptococcus pyogenes

NOTE: Staphylococci that are resistant to methicillin/oxacillin must be considered resistant to
amoxicillin/clavulanic acid.

NOTE;: Streptococcus pyogenes ~

Standardized procedures are based on a dilution method '~ (broth) or equivalent with
standardized inoculum concentrations and standardized concentrations of amoxicillin/clavulanate
potassium powder.

The recommended dilution pattern utilizes a constant amoxicillin/clavulanate potassium ratio of

210 1 in all tubes with varying amounts of amoxicillin. MICs are expressed in terms of the
amoxicillin concentration in the presence of clavulanic acid at a constant 2 parts amoxicillin to 1

For testing Streprococcus pneumoniae®

MIC (ue/mlL) Interpretation

— Susceptible (S)
L e Intermediate (I)
’ -

- Resistant  (R)

For testing . T e fluemophilus influenza®
e ——— / ‘

MIC (ug/mL) Interpretation

—_—

Pae— Susceptible (S)
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— | Resistant (R)

" Thesc interpretive standards are applicable only to “b_roTl{Ei&iﬁiiﬁtﬁﬂ@é&iﬁuty tests
with Haemophilus SPp. using Haemophilus Test Medium (HTM)?.

A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the antimicrobial
compound in the blood reaches the concentration usually achievable. A report of “Intermediate”
indicates that the result should be considered equivocal, and, if the microorganism is not fully
susceptible to alternative, clinically feasible drugs, the test should be repeated. This category

a buffer zone that prevents small-uncontrolled technical factors from causing major
discrepancies in interpretation. A report of “Resistant” indicates that the pathogen is not likely to
be inhibited if the antimicrobial compound in the blood reaches the concentrations usually
achievable other therapy should be selected.

Standardized susceptibility test procedures require the use of laboratory control MICroorganisms
to control the technical aspects of the laboratory procedures. Standard amoxicillin/clavulanate
potassium powder should provide the following MIC values:

Microorganism MIC range (ug/ml)°
Haemophilus influenzae® ATCC 49247 2t0 16

. . e

Streptococcus pneumoniae ATCC 49615 — 0.03t00.12

Expressed as concentration of amoxicillin in the presence of clavulanic acid at 2 constant 2
parts amoxicillin to 1 part clavulanic acid.

This quality control range is applicable to only H. influenzae ATCC 49247 tested by a
microdilution procedure using HTM?,

This quality control range is applicable to only S pneumoniae ATCC 49619 tested by a

microdilution procedure using cation-adjusted Mueller-Hinton broth with 2-5% lysed horse
blood”.

Ditfusion Techniques: Quantitative methods that require measurement of zone diameters also

proyide reproducible estimates of the susceptibility of bacteria to antimicrobial compounds. One
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For _‘:___‘__________‘____‘_______'_H influenzae®

Zone diameter ( mm) Interpretation
>20 Susceptible (S)
<19 : Resistant  (R)

NOTE: Staphylococci that are resistant to methicillin/oxacillin must be considered resistant to
amoxicillin/clavulanic acid. _

NOTE: -lactamase negative, ampicillin-resistant strains of H. influenzae must be considered
resistant to amoxicillin/clavulanic acid.

Microorganism Zone Diameter ( mm)
Haemophilus influenzae® ATCC 49247 15-23

*  This quality control limit applies to tests conducted with Haemophilus influenzae ATCC
49247 using HTM*,

—
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